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Introduction:
People make hundreds of decisions every day; some more important than others. The
biggest choice I have had to make in life so far was what college I wanted to attend. I toured
several universities as well as read many articles and reviews online that helped me to make the
right choice. This isn’t the case for everyone. The search for your perfect school can be a
daunting one if you don’t know where to start, that is where I developed the idea for my project.
I wanted to utilize sentiment analysis, a popular tool used to determine people's thoughts and
feelings towards something, to make deciding what college to attend easier.
The purpose of this project was to create my own sentiment analysis that would allow me
to analyze reviews of the three Iowa state schools: University of Iowa, Iowa State, and
University of Northern Iowa, and organize them in a way that showed the strong and weak points
of each university. I accomplished this by researching how sentiment analysis works, applying
that to the construction of my own sentiment analysis, and then using it on reviews about these
three schools. The goal of this project was to give my audience a greater understanding of how
sentiment analysis works by creating my own that generated an organized list of each school's
strengths and weaknesses. This list can then be used by incoming freshmen and transfer students
to help them pick the best school for them.

Body:
Sentiment analysis is not a new concept and neither is creating your own; however, my
project gave in depth explanations as to how it works as well as explained the coding process.
This gave a new angle in which to look at sentiment analysis and allowed me to explain how it
works in regards to my project specifically. First I had to address what sentiment analysis is,
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since most of my audience was unfamiliar with the topic. The definition of sentiment analysis
given by Shashank Gupta in the article Sentiment Analysis: Concept, Analysis and Applications
is “Sentiment analysis is contextual mining of text which identifies and extracts subjective
information in source material, and helping a business to understand the social sentiment of their
brand, product or service while monitoring online conversations”(page 1). Next, I applied this
definition to my project; the text that my sentiment analysis analyzed were reviews that students
and the general public wrote about the three major Iowa state schools. I went to three different
college review websites to gather my data: Niche.com, Unigo.com, and Cappex.com. Reviews
were randomly selected from each of these websites, resulting in ninety reviews total or thirty for
each school. My code then picked out keywords and the tone of these reviews and sorted them to
help me figure out what the overall sentiment of these three schools is, as well as their strengths
and weaknesses. Finally, I had to pick a coding language to write my sentiment analysis in.
There were several programs I was considering, Python, Java, and RStudio were a few. Python
and Java are both coding languages that are often used to create websites or automate tasks, and
RStudio is a program that aids in statistical computing and figure making. After doing some
research I learned that RStudio has ready to install packages that are specifically for conducting
sentiment analysis. Since I was already familiar with the program from previous classes, that was
my final choice.
Before I could run any tests in RStudio, I had to clean my data. This consisted of placing
each university’s reviews in their respective .txt (tab separated values) document. I then had each
document read line by line and placed into a corpus that separated each review by quotation
marks. Next, I removed all of the unnecessary numbers, punctuation, and symbols from the data
as well as lowercased everything. After that I had all stop words removed from the data; stop
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words are words that add very little meaning to the review, words like “the,'' “it,” “a,'' etc. One
thing that was suggested to me in my research that I didn’t think would be as helpful as it was
was the ability to remove my own stop words. When I ran my first test to find the most common
words used in the data, I was surprised to see that what came back was a lot of words that made
sense in the reviews, but wouldn’t help my analysis. Words like “college,” “university,” and
“school” were then made into custom stop words in my code to help improve the quality of my
data. The final step I did to clean my data was text stemming which reduced words into their root
form. This helps the code to not get confused and consider words like “learning” and “learned''
as two different words.
In order to conduct my analysis I had to use several different types of sentiment analysis.
I explained each type of sentiment analysis to my audience so they could understand my coding
process and how I got my results more. The first type of analysis I used was emotion detection,
this type of sentiment analysis takes individual words from a review and based on its connotation
and denotation splits them into groups. Originally, I was only going to split the data into a
“good” and “bad” category since those were the only emotions that I cared about. However, after
reading the article Text Mining and Sentiment Analysis: Analysis with R by Sanil Mhatre I
learned that in R there is a function called “get_nrc_sentiments” that creates a data frame for
you. This data frame has ten columns, each representing an emotion, and it tells you how many
times that emotion appeared in a single data entry. In my case a single data entry was one review.
After running the code my dataset was divided into ten categories: anger, anticipation, disgust,
fear, joy, negative, positive, sadness, surprise, and trust. I then created two graphs, one that
showed how frequently each emotion appeared in the dataset and one that showed what
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percentage of the dataset fell into that category. This helped determine if the overall feeling
towards each university was positive or negative.
The results for the University of Northern Iowa were mostly positive. In the frequency
graph₁, positive was the highest response at forty six occurrences; the second, third, and fourth
highest were all around twenty three occurrences and were joy, anticipation, and trust
respectively. The emotion with the fewest occurrences was disgust with only four. The
percentage graph₂ for University of Northern Iowa followed the same pattern as the frequency
graph, with the positive emotion category having the highest percentage, about thirty percent,
and disgust having the lowest at about two percent. The way the percentage graph was formatted
helped me to see that the four most occuring emotion categories were positive ones, while the
four least occurring emotion categories were negative. For Iowa State the results were distributed
in a similar fashion. The frequency graph's₃ highest column was positivity with sixty
occurrences, and the lowest was a tie between anger and disgust at only two occurrences each.
The percentage graph₄ for Iowa State showed that over thirty percent of reviews contained
something positive, while only about seven percent were negative. Like the University of
Northern Iowa percentage graph, this graph's top four percentages belong to positive emotion
categories: positive, trust, joy, and anticipation. A difference is that the fifth, sixth, and seventh
spots on this graph are filled with the negative emotion categories negative, sadness, and fear
respectively. The University of Iowa results differed the most, but still followed the trend of
being mostly positive. In the frequency graph positive is the most occurring emotion category,
with forty four occurrences. The least occurring emotion categories were surprise and anger at
only six occurrences. This is the only frequency graph to have a “positive” emotion category in
last place. The University of Iowa’s percentage graph shows that over twenty five percent of
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their reviews contain something positive. Where this graph differs from the others is where its
negative emotion category falls; third place is the highest place that that emotion has received,
with about twelve percent of Iowa’s reviews containing something negative.
The second form of analysis I used is aspect-based where the reviews were broken down
word by word. Each word was then tested for its sentiment, which allowed me to achieve a better
understanding of my data. This was also where I customized my code so that I “could understand
how customers feel about specific attributes of the product” (Goyal). Since I was comparing and
contrasting the University of Iowa, Iowa State, and University of Northern Iowa, I looked for
keywords pertaining to universities. Originally, I was going to use the same keywords for each
school, but after I created code that found each university’s reviews most frequently used words,
I decided it would be more appropriate to judge each university off of those.
I found each university's most commonly used words by creating a term document
matrix. This matrix contained every word found in the data and how many times that word
occurred. I then organized the data in a decreasing order and took the top ten entries from each
college's matrix. Here are the ten words most frequently used when reviewing the University of
Northern Iowa: campus, feel, great, well, lot, walk, safe, enough, really, and organ. Some of
these words looked confusing at first, but then I remembered that I stemmed all of my data. So
“organ” is really “organization” and “well” is really “wellness”. I made a graph₇ using this
information to help with the visualization of my analysis. After finding the most common words
used in University of Northern Iowa reviews, I took the ones that interested me the most and
started using aspect-based analysis. I was able to do so by using a function called “findAssocs''
that finds words associated with the keywords I had chosen. The first word I chose was
“campus”₈; some of the top words associated with it were safe, active, expensive, involvement,
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perfect, and close. The next word I chose was “great”₉, and some of the words associated with it
were involvement, wellness center, library, atmosphere, location, and buffet. The last word I
chose was “organization”₁₀, and these were associated words passion, involvement, welcome,
and opportunity. It should be noted that I changed a lot of these words back from their root word
to be less confusing.
The ten most occurring words used when reviewing Iowa State are₁₁: campus, great,
people, lot, really, class, pretty, make, professor, and time. The first keyword I chose from this
list for word association was “campus”₁₂, and the words associated with it were beautiful, active,
nightlife, exciting, and encouraging. The next keyword I chose was “professor”₁₃, and these were
some of the top words associated with it: engaging, nightmare, encouraging, decent, easy, and
worst. The final word I chose for word association was “great”₁₄, and associated words are
atmosphere, tuition, scholarships, and community.
Using my code, I found that the top ten most common words used when reviewing
University of Iowa are₁₅: campus, student, great, really, help, feel, nice, major, dorm, and hard.
The keywords I chose to conduct aspect-based analysis on were “campus”, “dorm”, and “great”.
Words that were associated with “campus”₁₆ were home, alcohol, drink, drug, transit, and active.
Some of the top words associated with “dorm”₁₇ were social, nice, alcohol, huge, and drug.
Words associated with “great''₁₈ were feel, opportunity, facilities, and teachers.
Based on the analysis I concluded that the University of Northern Iowa had the safest
campus out of the three, while the University of Iowa had the least safety due to the fact that
drugs and alcohol were brought up multiple times. Iowa State fell somewhere in the middle
because an active nightlife was mentioned, but not drug and alcohol abuse. It seemed like all of
the universities were complimented on their facilities and campus buildings. Iowa State was the
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only university that had reviews mentioning professors, and while some of the associated words
were nice, others mentioned professors there being a “nightmare”. This form of analysis really
helped me to compare and contrast the three schools and show what each school excels
at/struggles with.

Conclusion:
After conducting emotion detection on the three universities I found that Iowa State
received the most positive as well as the least negative sentiment from the public. My data
showed that there were sixty occurrences of positive emotions in Iowa State's reviews and only
nine occurrences of negativity. The University of Iowa and the University of Northern Iowa
came nowhere close to that, but were pretty similar to one another. The University of Iowa had
forty four occurrences of positivity and fifteen of negativity in their reviews, while the
University of Northern Iowa had forty six occurrences of positivity and seventeen of negativity.
Over thirty percent of Iowa State's reviews contained positive emotion and less than six percent
contained negative. Meanwhile, both University of Iowa and University of Northern Iowa had
about twenty five percent positive emotion in their reviews and about ten percent and twelve
percent of negative emotions, respectively. Iowa State is the clear winner when it comes to the
public's emotions about them, while University of Iowa and University of Northern Iowa tied for
second place. This implied that more people were happy with their choice of Iowa State than any
of the other schools.
My aspect-based analysis was a little more difficult to draw conclusions since there were
so many variables to take into account. However, there were a few stand out observations that
helped me draw these conclusions. University of Northern Iowa seemed to be the best choice if
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you weren’t looking for a big party school, wanted to get involved a lot on campus, and liked a
smaller school. Iowa State is the best choice for someone who wanted a little bit of nightlife, was
really focused on getting a good education, but wanted a big school feel. University of Iowa
would be perfect for someone who enjoyed partying, being social, and wanted to learn in some
of the best facilities Iowa has to offer.
One thing that could have been improved upon was the amount of reviews analyzed. I
used thirty reviews for each university because at the time it was all I could handle. I had never
written or analyzed my own sentiment analysis before and I didn’t want to bite off more than I
could chew. By doing that I could have possibly compromised the integrity of my results. I
believe that I made the right decision at the time, but I now have a much better understanding of
sentiment analysis and if I were to do this again I would be able to with much more reviews. By
using more reviews I could create more in depth conclusions about each university. I do not
discredit any of my current conclusions, I am only acknowledging that this analysis can go more
in depth.
The central theme of this project was to explain the start to finish process of creating and
using sentiment analysis. Before sharing my project, not many people knew what sentiment
analysis was and just how much they came across it in their everyday lives. By teaching them
about several different kinds of sentiment analysis, how they are created, and how the results are
interpreted and used, hopefully, my audience will notice and appreciate it more. This project
could also lead to my audience applying this knowledge to their own businesses/jobs and leaving
more helpful reviews for products, services, and companies in the future. The conclusions I made
about the three Iowa state schools: Iowa State, University of Iowa, and University of Northern
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Iowa, will hopefully help high school or transfer students to make the right decision when
deciding what university is the best fit for them.
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